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In This IssueLessening the Complexity of Yeast Complexome
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Structures of protein complexes are important to understand the function of cells. While a wealth of complex proteomics data exist, selecting
from these stable complexes that arewell suited for structural studies is crucial. Brooks et al. exemplify a procedure combining bioinformatics,
in vivo validation, and heterologous expression technologies to produce such protein complexes. Approximately one half of the prioritized
complexes were useful for structural studies, and we detail one particular success story. The results underscore the importance of accurate
target selection and validation in avoiding transient, unstable, or simply nonexistent complexes from the outset.Class-B GPCR Shows the Site of Drug Antagonism
PAGE 1083
Dysregulation of the calcitonin gene-related peptide (CGRP) is directly implicated in the patho-
genesis of migraine. CGRP signals through the CGRP receptor (CGRP-R), a heterodimer con-
taining the calcitonin receptor-like receptor (CLR), a class B GPCR, and RAMP1, a receptor
activity-modifying protein. In this study, ter Haar et al. report a structure of the CLR extracellular
domain (ECD) complexed with the RAMP1 ECD, revealing how RAMPs bind to and potentially
modulate the activities of the CLR GPCR subfamily. Structures with the receptor antagonists
olcegepant (BIBN4096BS) and telcagepant (MK0974) illustrate the structural basis for small
molecule antagonism of a class B GPCR.
Intrinsically Disordered, Intrinsically Intriguing
PAGE 1094
I-2, spinophilin, and DARPP-32 bind to and regulate the ser/thr protein phosphatase 1 (PP1).
Each one binds PP1 to form critical holoenzymes, which regulate distinct, essential biologicalfunctions. I-2, spinophilin, and DARPP-32 are disordered and/or partially folded in the unbound form. Using diverse biophysical techniques
and ensemble calculations,Marsh et al. determined key structural features of these proteins, such as transient, preformed 2 and 3 structure,
enabling understanding of their functions at an atomic level. Finally, the authors present a model of the partially disordered PP1:I-2 complex,
which provides a method for analyzing highly flexible protein:protein complexes.
Griffithsin Comes Together for a Viral Attack
PAGE 1104
The mechanism of antiviral activity of a small lectin, griffithsin, was studied using structure-guided design of the monomeric versions of the
protein. The resulting proteins were subjected to crystallographic, thermodynamic, and antiviral activity studies. Here, Moulaei et al. found
that monomers bind complex carbohydrates as efficiently as dimers, yet dimerization is necessary for the antiviral activity, most likely due
to aggregation/agglutination of viral envelope glycoproteins. The presence of closely spaced multiple carbohydrate-binding sites is the
key to the potency of this class of lectins.
Raise an Antibody against HIV
PAGE 1116
Several anti-HIV monoclonal antibodies neutralize diverse HIV strains by binding conserved epitopes; designing immunogens to elicit such
antibodies is a critical goal for development of a protective HIV vaccine. Using computational methods Correia et al. transplant a conserved
HIV epitope onto scaffold proteins for conformational stabilization and immune presentation without other distracting viral epitopes. The
experimental analyses demonstrate that computationally designed epitope-scaffolds are valuable as high-affinity binding proteins, as struc-
ture-specific serological reagents, and as immunogens to elicit antibodies with predetermined structural specificity. This work represents
a rational step toward elicitation of broadly neutralizing responses against HIV.Zinc Finger of a Histone Modification Reader
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Thespecificmethylationof thehistone tail playsa central role in the regulationof thegene tran-
scription. Themodificationmarks are recognized by a variety of histone-binding proteins, and
are related to the cellular differentiation and development. In this paper, He et al. present
a solution structure of a novel zinc-finger CW (zf-CW) domain. On the basis of the structural
information, the authors indicate that this domain could bind to the trimethylatedK4 of histone
H3 tail as a new histone tail modification reader and confirmed the hypothesis by several
biochemical experiments and the complex structure determination.
Metal-Binding Sites as Communication Hubs
PAGE 1140
A study by Dutta and Bahar focuses on understanding the dynamics of metal-binding
proteins and the role of metal-binding sites in the global dynamics and allosteric communi-
cation of these proteins. The study shows that metal-binding sites occupy positions near
global hinge regions, and their position provides them with fast and efficient signal transduction properties. These results suggest that
metal-binding sites may have been evolutionarily selected to achieve effective allosteric communication and provide insights into the design
of metal-binding proteins.Structure 18, September 8, 2010 ª2010 Elsevier Ltd All rights reserved v
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The BLM helicase functions to separate double Holliday junction DNA as a component of the ‘‘dissolvasome,’’ which also includes topoiso-
merase IIIa and the RMI (RecQ-mediated genome instability) subcomplex (RMI1 and RMI2). Keck et al. describe a crystal structure of the RMI
core complex. The overall RMI core structure strongly resembles two-thirds of the trimerization core of the eukaryotic single-strand, DNA-
binding protein Replication Protein A. Disruption of the RMI complex leads to a dramatic increase in cellular sister chromatid exchange events
similar to that seen in BLM-deficient cells.
Bloom Syndrome Dissolvasome, One Complex at a Time—Part II
PAGE 1159
The BLM-Topo IIIa-RMI1-RMI2 complex is crucial in genome stability. The RMI1-RMI2 heterodimer stimulates the dissolution of double Holli-
day junction into noncrossover recombinants mediated by BLM-Topo IIIa and is essential for stabilizing the complex. Here, Lei et al. report
crystal structures of multiple domains of RMI1-RMI2, providing direct evidence of the existence of three OB-folds in RMI1-RMI2. Structural
and biochemical analyses revealed an unexpected insertion motif in RMI1 N-OB, which is important for stimulating the dHJ dissolution. The
authors investigate the structural basis of the RMI1C-OB and RMI2-OB interaction and demonstrate its functional importance in genome
stability maintenance.vi Structure 18, September 8, 2010Importin-b as a Solenoid Protein
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Solenoidproteins areconstructed from tandemstructural repeats arranged in a superhelix. This arrange-
ment results in a nonglobular structure and often a higher degree of flexibility than other structured
proteins,properties used for thespecific functionsof solenoidproteins.Forwoodetal. present acompre-
hensive analysis of the flexibility of the model solenoid protein importin-b, a nuclear import factor built
from 19 tandem helical repeats. Complementary crystallographic, mutagenesis, small angle x-ray scat-
tering, andmolecular dynamics studies suggest that the protein samples several conformations in solu-
tion and that the flexibility is generated by cumulative small movements along the length of the solenoid.
RipA to Rip Through
PAGE 1184Cell separation depends on cell-wall hydrolases that cleave the peptidoglycan layer connecting daughter cells. In Mycobacterium tubercu-
losis, this process is governed by RipA: in the absence of this enzyme, the bacterium is unable to divide. A crystal structure of RipA, reported
by Ruggiero et al., clearly demonstrates that RipA is produced as a zymogen, which needs to be activated in order to achieve cell-division.
Bacterial cell-wall degradation assays and proteolysis experiments strongly suggest that activation occurs via proteolytic processing of a fully
solvent exposed loop. The work opens a field for the design of novel anti-tubercular therapeutics.
PTEN-like Region of Auxilin Detects and Reports
PAGE 1191
A J-domain-containing protein, auxilin, is a partner of Hsc70 that determines the specificity fore uncoating clathrin-coated vesicles. Kirchhau-
sen et al. describe a structure of the PTEN-like region of auxilin 1, which is employed to detect when a vesicle within the coat separates from
the plasma membrane. The authors demonstrate that the crystallized fragment binds liposomes containing PI4P and PI (4,5) P2 and that
mutations, which eliminate this binding, have effects on recruitment of full-length auxilin to coated pits. This leads them to propose a model
for the orientation of the auxilin on a membrane bilayer and discuss the mechanism by which auxilin detects separation of a vesicle from its
parent membrane.Synthesizing Quorum Sensing Signals
PAGE 1199
The diffusible signal factor (DSF)-dependent quorum sensing (QS) system adopts a novel protein-
protein interaction mechanism involving the DSF synthase RpfF and the sensor RpfC to autoregu-
late the production of DSF. Cheng et al. describe the crystal structures of RpfF alone and in complex
with the receiver (REC) domain of RpfC and show that the binding of the RpfC REC domain locks
RpfF in an inactive conformation by blocking the substrate entrance to the RpfF active site, thereby
negatively regulating DSF production. These findings provide a structural model for the RpfC-RpfF
interaction-mediated novel QS autoinduction mechanism.
PagP Hydrocarbon Ruler
PAGE 1210
Membrane protein crystallization is especially sensitive to the choice of detergent, and an optimal
detergent must both stabilize the native state of the protein and favor crystal lattice formation.
SDS has not been considered as a suitable detergent for membrane protein crystallization due to
its denaturing properties. In this issue, Cuesta-Seijo et al. report that a mixture of SDS and the amphipathic alcohol 2-methyl-2,4-pentanediol
(MPD) can be used as a detergent system for the crystallization of the outer membrane transacylase PagP. The structure reveals a route into
the PagP inner hydrophobic pocket.ª2010 Elsevier Ltd All rights reserved
